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© Optical recording system. 

© A CD write-once disk (1) has a program area in 
which programs are written, and a PMA in which a 
table of contents of the information written in the 
program area is written, and a pregroove for repre- 
senting an absolute time on the disk. An unrecorded 



disk (1) mounted on a turn table (1a) is determined 
when a table of contents is not written in the PMA. In 
that case, an optical pickup (2) is moved to a pre- 
determined position in the program area based on 
the absolute time obtained from the pregroove. 
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The present invention relates to a system for 
recording programs and data on an optical disk. 

An optical disk on which programs and data 
can be recorded once by laser beams has been 
developed in recent years, which is generally 
called CD Write-Once disk, or called CD-WO disk. 

It would be convenient if the CD-WO disk could 
be played on a conventional CD player. In order to 
enable the CD player to play back a CD-WO disk, 
programs and data must be recorded on the CD- 
WO disk in accordance with the format of the CD 
recording. The CD has a lead-in area, a program 
area, and a lead-out area. 

In the program area of a conventional CD, 
programs are recorded together with sub-code data 
such as start time of a music program, elapsed 
time of each music program. In the read-in area, a 
TOC (table of contents) which is comprised of 
contents of information written in the program area 
is recorded. 

On the other hand, the CD-WO disk has a lead- 
in area, a program area, and a lead-out area, simi- 
larly to the CD. Furthermore, a PCA (power calibra- 
tion area) and a PMA (program memory area) are 
provided before the read-in area. By recording the 
areas of the CD-WO disk in accordance with the 
format of the CD, the CD-WO disk can be playbac- 
ked on the CD player. 

However, an actual pause of at least two sec- 
onds must be provided at the start of the program 
area (before the start of music) of the CD. Namely, 
a blank of two seconds is formed before the start 
of the program. Therefore, if a program is recorded 
on the CD-WO disk in accordance with the format 
of the CD, it is probable that a part of the program 
for two seconds at the beginning thereof is cut off. 
In order to solve such a problem, it is necessary to 
generate the program to be recorded after the 
actual pause is formed. However, it is difficult to 
control the generation of the program. 

An object of the present invention is to provide 
a system, i.e. an apparatus and a process, respec- 
tively, 

which may record a program and data on the 
CD-WO disk in accordance with the format of the 
CD without cutting off a beginning portion of the 
program. 

In the PMA, sub-code data on recorded item 
such as start time of recorded program music and 
end time of the recording are written. Furthermore, 
a wobbled pregroove is spirally formed in the CD- 
WO disk along a track of the disk. The wobbling 
waves obtained by the pregroove are modulated in 
frequency for producing an ATIP (Absolute Time IN 
Pregroove). Therefore, it is possible to know wheth- 
er the CD-WO disk to be recorded in accordance 
with the CD format is a recorded disk or an un- 



recorded disk, and to know an end of a recorded 
program on the CD-WO, from the information in the 
PMA and the ATIP. 

The present invention uses such information 
5 recorded on the CD-WO disk. 

According to the present invention, there is 
provided a system for recording programs and data 
on an optical disk comprising the optical disk hav- 
ing a first area in which programs are written, a 
io second area in which a table of contents of the 
programs written in the first area is written. 

Determining means is provided for determining 
whether a program is written in the first area and 
for producing an unrecorded disk signal when no 
75 program is written in the first area, and recording 
control means is provided to respond to the un- 
recorded disk signal for moving an optical pickup 
to a predetermined position in the first area based 
on the absolute time obtained from the time imfor- 
20 ming means. 

In an aspect of the invention, the determining 
means produces an unrecorded disk signal when a 
table of contents is not written in the second area. 
In another aspect, the optical disk is a CD- 
25 write-once disk, and the time informing means is a 
pregroove formed in the disk, and the second area 
is a program memory area (PMA). 

The other objects and features of this invention 
will become understood from the following descrip- 
30 tion with reference to the accompanying drawings. 

Fig. 1 is a block diagram showing a system of 
the present invention; 

Fig. 2 is a schematic illustration showing a re- 
corded CD-WO disk; 
35 Fig. 3 is a schematic illustration showing an 
unrecorded CD-WO disk; and 
Figs. 4 and 5 are flowcharts showing operations 
of the system. 
Referring to Fig. 1 showing the system of the 
40 present invention, a CD-WO disk 1 is mounted on a 
turn table of a recording device (not shown). A 
pregroove 1a having a wobbled inside wall is spi- 
rally formed in the CD-WO disk along a track 
thereon. The CD-WO disk 1 is rotated by a spindle 
45 motor through the turn table. An optical pickup 2 is 
provided for recording probrams and data on the 
disk and for reading information written on the disk 
with laser beams radiated therefrom. The pickup 2 
is controlled in the vertical direction on the disk by 
so a focusing controller 3 for focusing the laser beam 
on the surface of the disk, and controlled in the 
radial direction of the disk by a tracking controller 4 
so that the beam traces the track and the preg- 
roove 1a on the disk. 
55 The pickup 2 reads information on the disk 1 

and produces a signal dependent on the read out 
data. The signal is applied to a sub-code reader 9. 
If the disk 1 is a recorded disk, the sub-code data 
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written in the PMA of the recorded disk, which 
includes the end time of the recorded program as 
described above, are extracted by the sub-code 
reader 9. Thus, the end of the recorded program 
can be detected by the sub-code reader 9. 

On the other hand, in order to detect the ab- 
solute time on the disk 1, ATIP signal reading 
means 10 is provided for receiving a tracking error 
signal from the tracking controller 4. The tracking 
error includes the wobbling frequency dependent 
on the pregroove. Since the wobbling wave is 
frequency-modulated, the ATIP can be detected 
from the tracking error signal. 

Recorded condition detector means 7 is sup- 
plied with output signals of the sub-code reader 9 
and the ATIP signal reading means 10 for detecting 
whether the disk 1 is a recorded disk or an un- 
recorded disk, and the end of the recorded pro- 
gram when the disk is the recorded disk. 

In order to control the operation of the whole of 
the system, a recording operation controller 5 is 
provided. Recording signal generating means 6 is 
provided for performing the encoding of informa- 
tion, optical modulation and so forth to produce a 
recording signal which is applied to the optical 
pickup 2. Searching means 8 is provided for mov- 
ing the pickup 2 in the radial direction in accor- 
dance with output signals of the controller 5 and 
the recorded condition detector means 7 based on 
the sub-code data and the ATIP data. 

In operation, when the CD-WO disk 1 is moun- 
ted on the turn table, the searching means 8 op- 
erates to search the PMA on the disk in accor- 
dance with a search command signal from the 
recording condition detector means 7. If the CD- 
WO disk is the recorded disk, sub-code data are 
written in the PMA, which is detected by the detec- 
tor means 7. 

From the sub-code data, the position of the 
end of the recoded program is detected. The de- 
tector means 7 produces a search signal, so that 
the searching means 8 operates to locate the pic- 
kup at the end position of the recorded program 
with an actual pause. 

Fig. 2 shows the relative position between the 
recorded CD-WO disk and the pickup 2. 

On the other hand, when the CD-WO disk is an 
unrecorded one, the detector means 7 produces a 
search signal. In accordance with the search signal, 
the searching means operates to search a position 
after the lead-in area with an actual pause, for 
example with a pause of 2 seconds. The position is 
detected from the ATIP, while moving the pickup 2 
by the tracking controller 4. Thus, the pickup is 
located at the desired position. Thereafter, a pro- 
gram signal to be recorded is fed to the pickup 2 
to record it on the CD-WO disk. 



Fig. 3 shows the position of the pickup 2 on 
the unrecorded disk. From the figure, it will be 
seen that the actual pause is provided at the begin- 
ning of the program area. 

5 The operation of the system will be described 

hereinafter with reference to Fig. 4. 

When the mounting of the CD-WO disk is 
detected at a step S1, the recorded condition is 
detected at a step S2. When demanding the re- 

w cording is detected at a step S3, it is determined at 
a step S4 whether the disk is unrecorded disk. 
When the disk is a recorded disk, the end position 
of the recorded area is searched from the sub-code 
data in the PMA at a step S5, and the pickup is 

75 located at a position with an actual pause after the 
searched position. When the disk is an unrecorded 
one, the pickup is located at a position with an 
actual pause of 2 seconds after the lead-in area at 
a step S6. Thereafter, recording operation is start- 

20 ed at a step S7. 

Fig. 5 shows the detecting operation at the 
step S2 in detail. 

At a step S21, the PMA is searched, and it is 
determined whether data is written in the PMA at a 

25 step S22. If data is written in the PMA, the program 
proceeds to a step S23. The fact that the data is 
written in the PMA means that the disk is a re- 
corded disk. Accordingly, data recorded in the 
PMA is read out, and an unrecorded disk flug is 

30 cleared at a step S24. When it is determined that 
the disk is an unrecorded disk at the step 22, an 
unrecorded disk flag is set at a step S25. 

Thus, it is easily determined whether the disk 
is recorded or not by determining whether the 

35 unrecorded disk flag is set or not at the step S4 of 
Fig- 4. 

When the program is thus recorded in the 
program area of the CD-WO disk, recorded data 
such as a start time and an end time of the 

40 recorded data are written in the PMA, and TOC are 
written in the lead-in area based on the data in the 
PMA. Thereafter, blank data are written in the ac- 
tual pause area. Ater that the recording of data can 
be easily performed on the CD-WO disk in accor- 

45 dance with the recorded TOC as is performed in 
the ordinary CD. 

In accordance with the present invention, a 
program can be recorded on the CD-WO disk 
without cutting off a beginning portion of the pro- 

50 gram. 

While the presently preferred embodiment of 
the present invention has been shown and de- 
scribed, it is to be understood that this disclosure 
is for the purpose of illustration and that various 
55 changes and modifications may be made without 
departing from the scope of the invention as set 
forth in the appended claims. 
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Claims 

1. A system for recording a program and data on 
an optical disk (1) with an optical pickup (2), 

the optical disk (1) having a first area in which 5 
programs are mainly written, and a second 
area located before the first area in which a 
table of contents of the programs written in the 
first area is written, the system comprising: 
determining means (7) for determining whether 10 
a program is written in the first area and for 
producing an unrecorded disk signal when no 
program is written in the first area; recording 
control means (5) responsive to the unrecor- 
ded disk signal for moving the optical pickup 75 
(2) to a predetermined position in the first area. 

2. A system according to claim 1 , 
characterized in that 

the determining means (7) produces the un- 20 
recorded disk signal when a table of contents 
is not written in the second area. 

3. A system according to claim 1 or 2, 
characterized in that 25 
the optical disk (1) is a CD-write-once disk. 

4. A system according to one of claims 1-3, 
characterized in that 

the recording control means (5) operates to 30 
locate the optical pickup (2) at a position with 
an actual pause at a beginning of the first area. 

5. A system according to one of claims 1-4, 
characterized in that 35 
the first area is a program area and the second 
area is a program memory area (PMA). 
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FIG. 4 
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FIG. 5 
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